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. Table S1 . Calculational adsorption enthalpy (∆H ads ), entropy (∆S ads ) and Gibbs free energy (∆G ads ) of dimethyl ether (DME) adsorbed on the five Lewis/Brønsted acid sites (BAS, LAS) of EFAL/HZSM-5 zeolites at 573 K.
Table S2
The main structure parameters (bond lengths ( r ) are labelled in Å, angles ( < ) are labelled in o ) of the intermediates and transition states for C-C bond direct formation following the new proposed mechanism (See scheme 1) at the AlOH/Brønsted site over HZSM-5 zeolite, and the corresponding optimized structures are provided in Figure S6 .
Table S3
The main structure parameters (bond lengths ( r ) are labelled in Å, angles ( < ) are labelled in o ) of the intermediates and transition states for C-C bond direct formation following the new proposed mechanism (See scheme 1) at the Al(OH) 3 /Brønsted site over HSSZ-13 zeolite, and the corresponding optimized structures are provided in Figure S15 .
Scheme S1. The conventional methane-formaldehyde mechanism for the C-C bond formation. Table S2 . states for C-C bond direct formation following the new proposed mechanism (See scheme 1) at the Al(OH) 3 /Brønsted site over HSSZ-13 zeolite, and the corresponding optimized structures are provided in Figure S15 .
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